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(D) light metal salt of olefin-malic acid copolymer. 
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USE/ADVANTAGE - Useful for preparing printed circuit boards. Compared with 
conventional compsn., the compsn, gives a limited generation of sludge. 
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soln. of methacrylic acid/MMA/ethylacrylate/styrene (30/30/30/10 by wt . , wt . 

average mol . wt . = 40,000) dissolved in methylcellosolve/toluene (8/2 by wt . ) mixed 
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of Malachite Green, lOg of MEK, lOg of toluene, 3g of methanol, 20g of 
tetraethylene glycol dimethacrylate and 20g of * Shin Nakamura's BPE-10* (RTM; 
oxyethylene-modif ied bisphenol A dimethacrylate) were compounded so as to make a 
resin soln. By adding 0.4g of 1 , 7-bis ( 9-acridinyl } heptane and 0 . 5g of 'Adeka W-287 
(RTM: light metal salt of olef in-maieic acid copolymer) to the resin soln. and 
mixed together so that aimed photosensitive resin compsn. was obtd. The compsn. was 
applied to 25 micron thick polyester film uniformly and dried by 100 deg. C hot 
air, so that aimed photosensitive element having 50 micron thick photosensitive 
layer was obtd. On the copper-clad glass epoxy laminate was overlaid the element 
and laminated at 120 deg. C. Thus prepd. laminate was exposed to UV-ray through 
negative film. After separating polyester film, the exposed laminate was developed 
using 1 wt . % NaC03 aq. soln. so that resist pattern was formed. 
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PURPOSE: To provide the photosensitive resin compsn. which is decreased in the 
sludge to be generated at the time of development and the laminate formed by using 
this compsn. 

CONSTITUTION: This photosensitive resin compsn. contains (A) a compd. contg. at 
least one piece of ethylenic unsatd. groups, (B) a thermoplastic polymer contg. a 
carboxyl group, (C) a photopolymn. initiator and (D) the light metal salt of an 
olefin-maleic acid copolymer and this laminate is constituted by applying this 
photosensitive resin compsn. on a base and drying the coating. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the layered product (photosensitive element) using the photopolymer 
constituent and this in which development is possible in the alkali water solution used for printed circuit board creation etc. 
[0002] 

[Description of the Prior Art] Conventionally, as an ingredient used for etching, plating, etc. in fields, such as manufacture of 
a printed circuit board, the photopolymer constituent and the photosensitive element are used widely. This photopolymer 
constituent is an alkali development mold from which a non-hard spot is removed in an alkaline water solution. 
[0003] However, when the photopolymer constituent of an alkali development mold is used, the photopolymer constituent of 
a non-polymerization dissolves into a developer, and it becomes a sludge, and on the substrate, this dissolution component 
carries out the reattachment and causes [ short / poor ] generating. There was a problem that a sludge yield increased, by using 
it combining the defoaming agent which controls foaming at the time of development especially. For this reason, a 
conventional photopolymer constituent and a conventional photosensitive element had to wash the developing machine for a 
short period of time for the poor short prevention by sludge generating, exchange of the filter currently further used for a 
circulating pump also had to be performed for a short period of time, and the improvement was called for. Moreover, although 
the photopolymerization nature constituent characterized by containing a surfactant is indicated by JP,4-39661,B, this makes 
the key objective softening of the polyvinyl chloride resin part of a developing machine, and prevention of swelling, and there 
is no publication about the sludge generated at the time of development. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves the trouble of said conventional technique, and aims at 
offering the layered product using the photopolymer constituent and this which reduced the sludge generated at the time of 
development. 
[0005] 

[Means for Solving the Problem] This invention relates to the layered product which applies on a base material and comes to 
dry the photopolymer constituent and this photopolymer constituent of a thermoplastic polymer [ containing the compound 
containing at least one ethylene nature partial saturation radical, and (A) (B) carboxyl group ], (C) photopolymerization 
initiator, and (D) olefm-maleic-acid copolymerization object which come to contain a light metal salt. 
[0006] Next, the photopolymer constituent of this invention is explained to a detail. As a compound containing at least one 
ethylene nature partial saturation radical used as a (A) component in the photopolymer constituent of this invention, 
polyethylene GURIKORUJI (meta) acrylate (number of ethylene is thing of 2-14) [(meta) acrylate means methacrylate or 
aery late, for example. Like the following, ], TORIMECHI roll pro pansy (meta) acrylate, TORIMECHI roll pro pantry (meta) 
acrylate, Trimethylol propane ETOKISHITORI (meta) acrylate, trimethylol propane pro POKISHITORI (meta) acrylate, 
Tetra-methylol METANTORI (meta) acrylate, tetramethylolmethane tetrapod (meta) acrylate. Polypropylene GURIKORUJI 
(meta) acrylate (the number of propylene radicals is the thing of 2-14), The compound which alpha and beta-unsaturated 
carboxylic acid is made to react to polyhydric alcohol, such as dipentaerythritol PENTA (meta) acrylate and dipentaerythritol 
hexa (meta) acrylate, and is obtained; Bisphenol A dioxy ECHIRENJI (meta) acrylate, Bisphenol A dioxy ECHIRENJI 
(meta) acrylate, such as bisphenol A trio KISHIECHI range (meta) acrylate and bisphenol A deca oxy-ECHIRENJI (meta) 
acrylate, A trimethylolpropane-triglycidyl-ether thoria chestnut rate, alpha and beta-unsaturated carboxylic acid is added to 
glycidyl group content compounds, such as bisphenol A diglycidyl ether diacrylate. An esterification object with the matter 
which has multiple- valued carboxylic acids, such as compound; phthalic anhydride, hydroxy 1 groups, such as 
beta-hydroxyethyl (meta) acrylate, and ethylene nature partial saturation radical which are obtained; (meta) Acrylic-acid 
methyl ester, Ethyl-acrylate ester, butyl acrylate (meta) ester, (Meta) The alkyl ester of acrylic acids (meta), such as 
2-ethylhexyl acrylate ester, (Meta) The reactant of tolylene diisocyanate and 2-hydroxyethyl (meta) acrylic ester, Urethane 
(meta) acrylate, such as a reactant of trimethyl hexamethyiene di-isocyanate, cyclohexane dimethanol, and 2-hydroxyethyl 
(meta) acrylic ester, etc. is mentioned. 

[0007] Moreover, as for the loadings of the (A) component, it is desirable to consider as 20 - 60 weight section (however, to 
let the total quantities of the (A) component and the (B) component be the 100 weight sections), and it is more desirable to 
consider as 35 - 45 weight section. When there is an inclination for these loadings to become inadequate [ photosensitivity ] 
for them to be under 20 weight sections and 60 weight sections are exceeded, there is an inclination for a photo-curing object 
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to become weak. 

[0008] As a thermoplastic polymer containing the carboxyl group used for this invention as a (B) component, the copolymer 
of acrylic-acid (meta) alkyi ester, an acrylic acid (meta), these, and the vinyl monomer that may be copolymerized etc. is used, 
for example. These copolymers are independent or can be used combining two or more sorts. 

[0009] (Meta) As acrylic-acid alkyl ester, acrylic-acid (meta) methyl ester, ethyl-acrylate (meta) ester, butyl acrylate (meta) 
ester, 2-ethylhexyl acrylate (meta) ester, etc. are mentioned, for example. Moreover, as acrylic-acid (meta) alkyl ester, an 
acrylic acid (meta), and a vinyl monomer that may be copolymerized, acrylic-acid (meta) tetrahydrofurfliryl ester, acrylic-acid 
(meta) dimethylaminoethyl ester, acrylic-acid (meta) diethylaminoethy! ester, metaglycidyl acrylate (meta) ester, 2 and 2, 
2-trifluoro ethyl (meta) acrylate, 2, 2 and 3, 3-tetrafluoro propyl (meta) acrylate, acrylamide, diacetone acrylamide, styrene, 
vinyltoluene, etc. are mentioned, for example. 

[0010] In the photopolymer constituent of this invention, as for the (B) component, it is desirable to consider as 40 - 80 
weight section (however, to let the total quantities of the (A) component and the (B) component be the 1 00 weight sections), 
and it is more desirable to consider as 55 - 65 weight section. When there is an inclination for a photo-curing object to 
become it weak that these loadings are under 40 weight sections and it uses as a photosensitive element, there is an inclination 
to be inferior to paint film nature. Moreover, when these loadings exceed 80 weight sections, there is an inclination which 
becomes inadequate [ sensibility ]. 

[00 11] As a photopolymerization initiator used for this invention as a (C) component For example, a benzophenone, N, 
N'-tetramethyl - 4 4'-diamino benzophenone (Michler's ketone), N and N -tetraethyl -4, a 4 diamino benzophenone and 
4-methoxy -4'-dimethylamino benzophenone, Aromatic ketone, such as 2-ethyl anthraquinone and a phenanthrene quinone, 
The benzoin ether, such as benzoin methyl ether, benzoin ethyl ether, and benzoin phenyl ether. Benzoins, such as a methyl 
benzoin and an ethyl benzoin, the diester compound of beta-(acridine-9-IRU) acrylic acid, Acridine compounds, such as 
9-phenyl acridine and 9-pyridyl acridine, 2-(o-chlorophenyl)-4, 5-diphenyl imidazole dimer, 2-(o-chlorophenyl)-4, 5-JI 
(m-methoxypheny) imidazole dimer, 2-(o-fluoro phenyl)-4, 5-diphenyl imidazole dimer, 2-(o-methoxypheny)-4, 5-diphenyl 
imidazole dimer, 2-(p-methoxypheny)-4, 5-diphenyl imidazole dimer, 2, a 4-JI (p-methoxypheny)-5 -phenyl imidazole dimer, 
2, such as 2-(2, 4-dimethoxy phenyl)-4, 5-diphenyl imidazole dimer, 2-(p-methyl mercapto phenyl)-4, and 5-diphenyl 
imidazole dimer, 4, and 5-thoria reel imidazole dimer etc. is mentioned. These are independent or can be used combining two 
or more sorts. 

[00 1 2] (C) As for a component, it is desirable to consider as 0. 1 - 20 weight section by making the total quantity of the (A) 
component and the (B) component into the 100 weight sections, and it is more desirable to consider as 0.3 - 10 weight 
section. There is an inclination which will become inadequate [ sensibility ] if there is too little this amount used, and when 
many [ too ], in case it is exposure, there is an inclination which the light absorption in the front face of a constituent 
increases, and becomes inadequate [ internal photo-curing ]. 

[0013] The photopolymer constituent of this invention contains the light metal salt of an olefin-maleic-acid copolymerization 
object as a (D) component further. Here, as an olefin, ethylene, a propylene, 1-butene, isobutene, 1-pentene, 2-pentene, iso 
amylene, etc. are mentioned, for example. Moreover, a lithium, sodium, a potassium, calcium, etc. are mentioned as a light 
metal which forms a salt. 

[0014] (D) As for a component, it is desirable to consider as 0.01 - 5 weight section by making the total quantity of the (A) 
component and the (B) component into the 100 weight sections, and it is more desirable to consider as 0.1 - 1 weight section. 
When this amount used becomes inadequate [ the reduction effectiveness of sludge generating by it being under the 0.01 
weight section ], and exceeded 5 weight sections, and there is an inclination for a photo-curing object to become weak and it 
uses as a photosensitive element, there is an inclination to be inferior to paint film nature. 

[001 5] A plasticizer, imaging **, an adhesion grant agent, thermal polymerization inhibitor, a color, a pigment, a bulking 
agent, etc. can be blended with the photopolymer constituent of this invention other than the above-mentioned (A) - (D) 
component if needed. 

[0016] The photopolymer constituent of this invention is used on a base material as a layered product (photosensitive 
element) which it applies and comes to dry. namely, the photopolymer constituent of this invention - a metal side, for 
example, copper, nickel, and chromium ~ it applies as a liquid resist on a copper field preferably, and after desiccation, it 
covers and uses with a protection film, or is used as a photosensitive element. Although the thickness of a photopolymer 
constituent layer changes with applications, it is usually about 10-100 micrometers by the thickness after desiccation. When it 
considers as a liquefied resist, a polyolefine film with polyethylene, polypropylene, etc. inactive as a protection film is used. A 
photosensitive element applies a photopolymer constituent on support films, such as polyester, after desiccation, if needed, 
can carry out the laminating of the protection films, such as polyolefine, and can obtain them. It may mix with other solvents 
if needed, and a photopolymer constituent may be applied as a solution, 

[0017] After an activity beam of light is irradiated through the negative or POJIMASUKUPATAN called an artwork, the 
aforementioned photopolymer constituent is developed with a developer and let it be a resist pattern. Under the present 
circumstances, as an activity beam of light used, what emits effectively the ultraviolet rays of a carbon arc lamp, an ultrahigh 
pressure mercury lamp, a high pressure mercury vapor lamp, a xenon lamp, etc. is used. 

[001 8] After exposure, when the polymer film exists on a photopolymer constituent layer, after removing this, using an alkali 
water solution, the unexposed section is removed by the well-known approaches, such as a spray, rocking immersion, 
brushing, and scrubbing, and negatives are developed. Alkali-metal pyrophosphates, such as alkali-metal phosphate, such as 
carbonic acid alkali represented with a carbonate or bicarbonates, such as hydroxylation alkali represented with hydroxides, 
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such as a lithium, sodium, and a potassium, a lithium, sodium, and a potassium, as a base of an alkali water solution, 
potassium phosphate, and sodium phosphate, a sodium pyrophosphate, and a potassium pyrophosphate, etc. are used, and the 
water solution of a sodium carbonate is desirable especially. 

[0019] Moreover, the range of pH of the alkali water solution used for development is 9-1 1 preferably, and this temperature is 
adjusted according to the development nature of a sensitization layer. The little organic solvent for promoting a surface active 
agent, a defoaming agent, and development etc. may be made to mix into this alkali water solution. 
[0020] Furthermore, the front face of the substrate which faced manufacturing a printed circuit board and has exposed the 
developed photoresist image to it as a mask is processed by the well-known approaches, such as etching and plating. 
Subsequently, a photoresist image usually exfoliates in the water solution of strong-base nature further from the alkali water 
solution used for development. As a water solution of this strong-base nature, 1 - 5% of the weight of a sodium-hydroxide 
water solution etc. i3 used, for example. 
[0021] 

[Example] Next, this invention is not restricted by these although an example explains this invention in more detail. 
[0022] Examples 1-2 40-% of the weight methyl cellosolve / lOOg of and toluene (weight ratios 6/4) solutions of 3 
methacrylic acids / methyl methacrylate / [ the example 1 of a comparison - ] methacrylic-acid butyl / 2-ethylhexyl acrylate 
copolymer (weight ratio 25/50/5/20, weight average molecular weight 80,000) [(A) Component], (40g of solid content) 50-% 
of the weight methyl cellosolve / 40g (20g of solid content) [(A) Component] of toluene (weight ratios 8/2) solutions of a 
methacrylic acid / methyl methacrylate / ethyl acrylate / styrene copolymer (weight ratio 30/30/30/10, weight average 
molecular weight 40,000), Tribromom ethyl phenyl sulfone l.Og, leuco crystal violet Ig, Malachite Green 0.05g, 
methyl-ethyl-ketone lOg, toluene lOg, methanol 3g and NK-4G (tetraethylene glycol dimethacrylate, new Nakamura industrial 
company make, trade name) - 20g [(B) component] and BPE-[[ 10(oxyethylene-ized bisphenol A dimethacrylate, new 
Nakamura industrial company make trade name) 20g] (B) component] It blended and the solution was obtained. 
[0023] The (C) component and the (D) component which are shown in Table 1 were dissolved in this solution, and the 
photopolymer constituent solution was obtained. Next, this photopolymer constituent solution was applied to homogeneity on 
the polyethylene terephthalate film of 25 -micrometer thickness, it dried for about 10 minutes with the 100-degree C hot blast 
convection-current type dryer, and the photosensitive element was obtained. The thickness after desiccation of a 
photopolymer constituent layer was 50 micrometers. 

[0024] On the other hand, the copper front face of the copper-clad laminate (the Hitachi Chemical Co., Ltd. make, trade name 
MCL-E -61) which is the glass epoxy material which carried out the laminating of the copper foil (35 micrometers in 
thickness) to both sides was ground using the grinder (product made from 3 ** Co.) with a brush equivalent to #600, and after 
rinsing, it dried by airstream, and the obtained copper-clad laminate was warmed at 80 degrees C, and it laminated, heating 
said photopolymer constituent layer at 120 degrees C on the copper front face. Subsequently, the negative film was used for 
the substrate obtained by doing in this way, and 60 mJ/cm2 was exposed with 3kw high pressure mercury vapor lamp (the 
ORC Manufacturing Co., Ltd. make, HMW-201B). 

[0025] Subsequently, the unexposed part was removed by removing a polyethylene terephthalate film and carrying out the- 
spray of the 11. of the sodium-carbonate water solutions for 50- 150 seconds 1% of the weight at 30 degrees C. In this 
development process, the weight of a sludge was measured, after separating and filtering the generated sludge with the 
centrifugal separator and drying at 150 more degrees C for 4 hours. The result is shown in Table 1. 
[0026] 
[Table 1] 
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[0027] The photopolymer constituent which can reduce remarkably the sludge generated at the time of development can be 
obtained by carrying out specified quantity combination of the (D) component a passage clear from Table 1 . In addition, in 
the column of the compound name in Table 1, a notation means the following. 

BP: Benzophenone DEABP:[4-(N[ N and ]-diethylamino) phenyl] benzophenone w-287: Olefin [ by Asahi Denka Kogyo 
K.K. ]-maleic-acid copolymerization object light metal salt [0028] 

[Effect of the Invention] The photopolymer constituent of this invention and the layered product using this can reduce the 
amount of sludges generated at the time of development. Therefore, the photopolymer constituent of this invention and the 
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layered product using this can be used for various applications, and can obtain a good result, for example, can be contributed 
to the densification of a printed circuit board. 



[Translation done.] 
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